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l_i V 


Planning 4- Scheduling for 

construction projects 



Work breakdown structure (W.B.S) : 


^ <sjj. a -ftUiViA C> ^ j^)jauJl ^)-aJ l * (j-* 1 ^ r -J A ^ A ■■ ‘' Q *' 


Example : 


tilli i CLiltjll j J l) jVli ^ ^ CIiLuiLujVI 4 1 u ^ ^ lLA * A (J-aC> ^llLa (J jl Li& 

-aJj S ; 5-k-aIl (J Ijji^ajil j dA JJ^** 1 ** 1 ^ (jLaC- l (JlLa ^ j^juLail A a A^Aa 


V jljj’l 3 j (S±J jjJ <>» 


1- Bar chart . 

2- Precedence diagram . 

3- Arrow diagram . 


-Important definitions : 

Activity : 


Bar chart 
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Critical activity : 

/ # ^ .lb — ^ al\ .lb — SjLabll Ab ^ (J1 a 5* J jb ^ya Jib jA 

1^] Abll jA 

Non critical activity : 

% ^ya V ^)blj Ijl] Jbll jA 

Duration : 


Predecessor (( Depend on )) 

■Ibll ^Lbi t^a^xluu ejjill ^ A 

• 

% 

An ^^Inl li] V] \ Aj <jl JUIIj j >1 An AAixj Anil 

^a^.V 1 c-j^lallj ^tn ^I^AjVI V] lAn ^jl *s,a\l JLac*l ^ilLas 

Estimated cost : 

Resources : 

^jaxilll C UjO'N ^j^)jula 1I jl ^Au jl ^ jJjojI A aKllll Ai J 4 Anil ^A 

*Ln jI^a — ^a 


Resources : 



Example : 
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Activity 

Duration 

Predecessor 
^depend on* 

Estimated 
cost per 
activity 

Resources 

N 

Min 

A 

2 

— 

1 0,000 

4 

4 

B 

3 

A 

1 2,000 

6 

3 

C 

6 

A 

1 2,000 

18 

18 

D 

5 

A 

1 5,000 

15 

10 

E 

1 

B,C 

5,000 

3 

3 

F 

6 

D,E 

1 8,000 

6 

6 


1 - Draw the bar chart for this project . 

2- Draw early time histogram . 

3- Level the no. of crews to no more than 36 crews per week & histogram your solution . 

4- Draw cash flow diagram (( cash in & cash out )) .in this project if the indirect cost is estimated as 1 000 $ 
per week & the profit margin = 10% & the periodic payments are received one month billing . 



Solution : 

1 - Draw the bar chart of the project . 
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Iajxj Ja J J±A j JIa -ll J£ Aiu Aja iljj JjLJI JjiaJ) <> uiaj <£l& JjLlI j ^uij UA u^jILaIJ 

. Jjj j£i JjjtuJl JjJ JjIaj tillll 4 V fi (5 


ACTIVITY A : 


4 10,000 AjiKj J 4 dlLuiLuiVl (J-ftC- UJ^ AjI^J jA tillll .Hj ^lc- AaISU V J (JJC. Jfuli j! ^ A 

Ljajl 4 ^A ^ Q 1 ^ ^ (JbI Jax x ia Ale. 4 ^9 (J-aC- filial IjA ^A ^ L)^ _J 


Activity B : 

IjlA ^aJJjjj ( B Xu] I ^4 t-u]l (j£-aj C 5 -^- V ji A _uu]l (ji u_u=uj 4_ji ^\ A Xull ^ic. XaJXJ j xjjLuj 3 4jXa (ji (^iaaji 

(jjj-aLiil ^ jfuiVl ^ (j-a -HaII 

Activity C : 

lxa> ^ j ‘ " t C Xu]' ^3 p^uil (jSuij ( _ s u^. Vji A lull ^^guij (ji (. _ lau <ji A lull Xaitj j xjj] ■ i (, (ji ^ I--* a 

jfuaVl ^ o* 
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Activity D : 

IA& A c-A^ll til 111 i D Anil A s-Aill A^ 1 A LS& ji <■ , ^ J Aj| A A Anil A^ J fc>1 ' 5 cj^ ^ 

^jLudll ^ Jl jujVI (_A^- A^ ^ jJjuiVl (j-a Anil 


Activity E : 

J ‘ E e-lJI (jS^J ij\ B&C-^JI (^4% (J J Aj| A B8cC •Anil A^ J «^J ^ <JAa ji ^ lax a 

£judlnll ^ jJjujVI lA"^ ^ jJjudVl (j -0 l^A A £.Aj 1I ^alljn 4 ^.nl juj! 8 *^*-J C ^ (* jjl wil 5 B 


Activity F : 

j‘ F ^-<r — _ - r 

n /\t ■%. \i --• jn.i „. ^ ^ a. jjllil! p J j > >1^ I ^yA 


Anil A ^.AjII c £4 lA^ 1 ^ A D 8c E *^11 ^gVn (jl L- lan 4il A D 8c E A^ J AIAjj Aj, 

/I A^* £juAA 1I ^ jfuiVl <j-a Anil lAA A A 1 11 tdl^l 4 ^A uil 9 *^-J E ■Anil A ^jjl A 7 *^-J 


u 


“ -r ' l- 

. A* 


How to compare between Critical & Non critical activity ? 

Activity A : 


Critical ^113* 


jilsu <A113] B,C&D AaJXJ <^311 J s-Aj £y* J** ,>^-2 13] AjI -la^.^3 


Activity B : 

^ jJjujVI Asu (_£31l jA C Ai^ll (j]A Uj£3 J B & C Anil C5 ic. Ag3*j E An]) t E Alill A-ilc. Aa3*J Ai^ll 13 a (jf 

Anil oAic. ^ jAjujVI AiC- A^. ^ ^ J (jl JajjudJ B Ai^ll jl Aa jl liLj^ A_i^L<uuj <A1Ua ^lllU j ( 

Non critical al B a^II All 3] t Caia]| ^ "»j All 31 


Activity C : 

Critical al ^ 3*3 C a^ii <jii a113] & E a^ii a_i!c. aauu ^£311 j& C aiaIi ^jii a^ii ^ u^)£3 La£ 

Activity D : 

J a^a a!13] <. \ju$ D 8k E ^jjalII 13] V] Iajj (ji a! 13] D & E ^Ic. aai*j E Aiill j i I" aa!I a^Ic. a«3*j E) alII 
Sjlill AAa3]| ji a! ^ jajoia c — L^k tNon critical AA D alII ^>j 3*3 A1131 t £juA31I ^ ajc. ^ 311 jA E Anil 

# A_iic. Ag3*j F Anil jV E Ai^ll AjIaj ( _ ? 3^ (_^i ^ j 1 jgjj 9 (JJC. jJjujI (j-a 

Activity E : 

F a^II ^.aj La-a E AijJI ^ A1131 ( E Ajjll 13] V] F alII Iajj ^j] ^IaILj j t F Ai^ll a_i1c. a*3*j E alII 

Critical al E a^ii ^j3*3 aB 3] t ^ jjAuJi o^j 


Activity F : 


(jx (jla c^HaI 4 6 ^*j j jh ^\ t*lUA ^lUlU j 4 ^ jjjuIaII ^ aL jA p ALlI 

Critical ^ f ^li j£*i ^ 4 p 



Activity 

A 

B 

C 

D 

E 

F 



Non critical 






Critical 


2 


5 6 7 8 9 


15 


Time 



2- Draw Early time histogram : ^ 

j |\j j ^ cJ^ (JLajlSi ^iLial j-ic. j Resources c_j 

^3 (.5^ ^^hll ^ j^Ua^ll ~Q laV 1 

^Ja6~l~ 1 8“l" 1 5 — 39 ^ j (J-aC. filial j j Clilliill ^3 \jla B &. C &. D ^ j Cll]l!i]| ^ia3 



Early time histogram 
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3- Level the no. of crews to no more than 36 crews per week & histogram 
for your solution : 

v ^^evelling — j ^ajuoj Ia (3^ ^ t ^ \ (3*^ ^3a 36 a* 3 ^ cfi ^j3vu*n ^s^udii ui Ua ^iaxAii 

. L5^ 36 6^ 


L >i^UJl j ^j! jSI j diO j a!^ju 1 a]| 3 a*s^lj ^ t 36 L 5 ^ ^ 3 V ^1 L^j a IS^aII 

JaSS ( 3 aC* ^iLla 36 <SUa ^jC* i^A j l^^Jbudl f^ 3 a 39 ^J^aH ^liaVl <jl J* u*\ 

.^jj^\ j j^bii Non critical activities 

ciis^i! (_ y i^j ^ji ^jSaaIi ^iiai (jsi ^Liic^yi ^a ji ^nJi isa <^ 3 ^ (jSaaIi ^ii|\|on critical ^ B ^-3 ^las 

^jaIaII ^^JLudVl '^ A ) jt u' ^ ^^AJuiA Aliil i^A j 4 Cll3^]i ^jjdSJ JaSS ^iial 3 <^3 ^ilaVl (J£j <jl ^jSaJ (JjAaJl ^JaxA IaS ^ Aliils 

6 L>° cJ^ ^iiaVl (jl Cj^. Ia (JS 4 ^ila 1 § jA IaS ^Jabll ^i£3 ^^x]| ^JllilU j ^Ll () S.1 a] JaJaS (3^ ^3al 3 ^A^LaiJ <jl <^US] 4 U^)SS IaS 

A^c, (JaI^ ^Luj (JjJlx!i]| IAa j 4 ^aila 18 J ^ ^ ja^aII (JJa <jSJ 3 L>* ^uLuJ 6 (JaxII Sjla Cj^I j JUlt? J Jaaa 3 JJ 

i^A ^xj Histogram c-j^UaAii j ^ ^jdAi^Ji j j ciiUjii j ^ Kx : ^n i^j ciiiis <^5^ 36 c 3 **^ ^iiai 

. ci^' 


^ J* ^ 

ciiSj 36 o^ ^ ^3aVI (Jx (3j^ x u^ j (^jLuoII L-jj\J^^\' ^ja£j ^*1 j x x) 


Histogram after Levelling : 


11 


Resources 



Histogram after Levelling 
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4- Draw cash flow diagram ( Cash in & Cash out ) in this project if the 
indirect cost is estimated as 1000$ per week & profit margin = 10% & the 
periodic payments are received one month billing . 


Jl ^ £ 

.... Cash in & Cash out 6- JS tP*- Vji 


Cash out : 

Direct & Indirect cost 


g jluij j 4_LLj )i <■ t u s-Lujj) A oKK (JjliAll LgjtSJj A oK-4i l oj^t l ^ a 


Cash in : 


^ AiLjaVU f'ljoijj L x ^ (J Lg.x3.lj l q 


Cash in = Cash out *(Profit nnargin% +1 ) 

(J ^ULall cilijuill i*-j ^ i ^ ^ic. 4JL« £3.ij (JjLLaH (j! (JLiLall li& ^3 ^5 

. Cash in uj^j liA j i J jllall <U31 


Cosh in iu j Cosh out su cJj^ 4 1 » j t j a ^ ^ 

Direct cost _u ^ iu t Direct & Indirect cost_ii j (( ^uiJ 4 )) ji Cash out _ii b wi; ^ 

. $1000 cr 1 ^ j ^ ( 4 j j* j Indirect cost _ii ^ 1 ^iiss J14 _, 


(( a ! 4jc jfu.y 1 Ailfili Ji jja £^ai )) jL Aiissli 4Jc. Bar chart J! ‘ Cash out V ji i-A 


Activity 


10.000/2 


12,000/3 


A 

B 

C 


Non critical 


12,000/6 


15,000/5 



Critical 


5,000/1 


18,000/6 


Time 


5 6 7 8 9 


15 



14 


-L^l 


aII ^jujj] 4 qK** 41 ialaj Jj j j^juj (J^ 4 iKjll 4-aj3 ■\ > v ' w *" lillS j CQSh OUt (_g-^La ^juojj jVt Iajj 



®/q J Q ^1_j jl 4jujij] JJlik (JjULall jl j-a J i (JjULa]I ^"Ij jl 4il_iJaVlj 4 

Cash in = Cash out ^(Profit margin% +1) = Cash out * 1.1 


iKili ja j Cosh in ^ai jj jVi 

.. juii£ Cash in ^ 


Time 

Cash in = Cash out *1.1 

@ t = 0 

0 

@ t = 4 

0 

@ t = 8 

32,000* 1.1 = 35,200 

@t= 12 

57,000* 1.1 = 62,700 

@t= 15 

75,000* 1.1 = 82,500 

@t= 19 

87,000* 1.1 = 95,700 
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Cash flow diagram (( Cash in & Cash out )) 
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The following table shows the logic & duration for activities of a construction 
project . 

The required resources are given in that table . 


Activity 

Duration 

Dependences 

Resources req. 

1 

2 

A 

3 

- 

6 

1 

B 

4 

A 

3 

1 

C 

2 

A 

4 

1 

D 

5 

A 

5 

1 

E 

5 

B & C 

3 

1 

F 

2 

C 

4 

1 

G 

1 

| E 8c F 8c D 

7 

1 

Max no. 


8 

2 



A- Draw the Bar-chart diagram for that project . 
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578 12 13 

Bar chart 


3 


Time 
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B- Allocate the given resources (1 & 2 ) to the activities such that no delay are 
permitted In the total project completion within the max. available resources . 

. a ! Max J| 4 u * j &\ Resources J! ^ l*ja jbjj Early time histogram Ua ^ 


Resources 1 



Resources 2 

A 


dA Zl\ <> Sjaiil ^ Ua AKAaJI 

2 AaJI Resources A\ 

< 3 JS SJS4JI ^ J 


Time 


7 8 


12 13 


/fion critical Aji21 *Uju 21 j Jja* 2I 2 j^j s-^j 

212 <1 £jola]' ^Jlau ^2 Aj£l C Ai2l <L^)aA !&Lg U$i 

Aijjia (jc. aKjuIaII <Ja> ^2 D Aa21 1 *1g 70I 
Ab (jj\ jl F Ai2l L-Jj-n lui (Jju 3 <jl£ 12 j 


Non critical >kl 
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I (_> V i 1 a] <j VNon critical Aj^l 2 j^! g2 <jVl Ia 2 ^ 

. Non critical a jL IgiV B Or D Or F^U-> <^21 a ijLll J12L j 


Aa^II ^ 2 aj AiC. L>j C5^ 


C I1M 

** * 


A£j^)^j ^jj (j) <j£-<j-2l J12L J JaA3 G Abll a2c- AxUXJ <j| AaJ ^Xia D Ai2l ^5 UjAB jls 

^ jj 2 b 2 l L>^j C>® ^ 1-22 J G Ai 2 l ^) 2 jJ V < 21 a j 12 21 £ jf<uiVl Aic- 

^gTn J 721 2^ ^Ajj 4 \» -n lui ^jjLujI 5 oAjijj (_j^2 Ls ^ J 1221 ^ <_ 5 -^ (J x ^j (jl 0^ D Ai2l ^^1122 J 

Resources 21 22a2 ^l^jm (J^-ll Iaa (Ja <jl l_±^j ^j21 c ^_jl^ll j^>A2l lS ,j^ 2 ^twj ^2 (J^2 Ia^-j j 1221 ^^jjujVI (jc> 


. Jja *21 Iaa a*j AjAa. Early time histogram <21 a j V ^ Resources 1 & 2 Jl Maximum J\ o & ajjj V 2 

8 


mj 



